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I can imagine the young Caroline Locke playing in 
her home tapping and rapping things to hear and 
feel the vibrations of stuff. I can see her sitting in 
front of the washing machine seeing the spin and 
feeling the ground vibrating. I reckon she was a 
splendid toddler innately knowing that the world 
she was growing into had a physics that spun and 
vibrated like some epic performance of wonder 
hidden from our immediate sense but there all the 
same. 
In some ways these early adventures touched on 
the unsolvable question of whether number is a 
knowledge invented or discovered. A discovery 
seems to imply that whatever is discovered 
has always been here, just waiting so to speak. 
Invention seems to be a way of constructing 
a form of language to describe an unknown 
possibility that may enter the world through the 
actions of us alone.
Mathematics has a vast array of metrics that 
gives us a language of data that helps us to see 
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that which is not visible. Caroline would never 
say she was a mathematician, but her love of our 
shared relationship to a world of magic, revealed 
through tools and inventions that can unlock 
such magic, has run through all her extensive and 
impressive output of work. 
Locke, like many artists, invents and discovers 
in the twinkle of an eye; hers is a creative liquid 
of forever inventing and discovering where both 
actions are embraced. 
Vibrations on contained water creating amazing 
patterns and consequent pulsating sounds is 
just one of many examples of Locke’s work, 
sometimes reaching operatic scale and, at other 
times, encouraging the individual intimacy of a 
small scale work. 
The causality of vibration to ripple is discovered 
knowledge. The translation of ripple to sound 
involves levels of invention and research that 
Locke has embraced; she loves tools and devices 
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5
that help her to realise her vision. If you visit a 
Locke studio or installation you become aware of 
a hard worked folding of technology and natural 
forms to construct a unique work that can only be 
hers. Caroline loves tools that help her invent and 
discover that which is unseen. 
The tuning fork is one such tool. In some ways it 
is a perfect object, as a tool, from which Locke 
can construct a work. These acoustic resonators 
are amazing and beautiful things that are not only 
deployed in tuning a musical instrument but also 
a myriad of other functions, including their use in 
wellbeing therapy. 
Locke has been attuned to natural ecologies for 
many years. In The Frequency of Trees, Locke 
extends her desire to establish a sonic metric 
as a discovered language. I have no doubt that 
sentience exists throughout the natural world and 
we will slowly discover language upon language 
that exists in the complexity of ecological 
conversations. I cannot imagine a non-sentient 
nature.
Perhaps one of our species’ greatest triumphs 
is that we have been able to take our vocal 
utterances and invent from them a system of 
pictograms and then characters that becomes 
a language. This agreed symbolic order, formed 
from our voices, is a remarkable transaction 
between us. Locke, in some ways, looks to the 
utterances of other things to begin the process of 
finding cause and delineating its effects through 
her art works. 
If you imagine a tuning fork manifested as a 
gardening fork the connection to the earth and its 
language becomes more evident. The vibrations 
from the fork (a tool) pass through you and, I 
am sure, pass through the soil going the other 
way so to speak. Such vibrations, manifested in 
sound in Locke’s works, are partially attempts to 
articulate a process of trying to find where here 
is; a connectedness between us and the earth.
Trying to find where here is has always been a 
dilemma for our species as we roam in our heads 
across lands and events struggling to find a 
stillness that does not threaten our genetically 
embedded flight or fight. In amongst these 
whirls and swirls of us, a physics that is endlessly 
restless, is an earth dotted with the still sentinels 
of our seen landscape; trees. 
We have ascribed many virtues to trees. 
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These are a mixture of material and mystical 
elements. From healing properties and physical 
characteristics to trees of specific magic for 
ritual and fruits that are bestowed with powers 
of longevity, trees have been given sacredness by 
succeeding generations of us.
Whilst many of these characteristics are entirely 
practical observations, strength and flexibility 
of the wood for example, many are wonderful 
imaginative connections between us and the 
trees. These imagined associations are still with 
us. They evoke memories and senses that are as 
old as we are; each tree reminding us of a sublime 
language feeding our imaginative selves. 
Locke takes these slow time sentinels and gives 
us a sense of them through the seasonal changes 
and their language of vibration. I think such a 
song is quite beautiful.
To this end Caroline’s work opens a transaction 
of cultures—natural and historical—transforming 
them in metaphysics of exchange. Her work 
subverts the authority of mechanistic thinking, 
with its prescribed set of cause and effect 
relationships that have enabled us to produce 
rational proofs. In looking at our relationships to 
the earth we live within the authority of nature 
and experience its immanent vitality in the 
emerging complexity of life. Locke imagines a 
space for a creative dialogue between ecology 
and aesthetics; germinated from the seeds of 
both causal knowledge and imagined invention, 
the artwork grows into an inventory of her 
relationship with a world that vibrates and 
resonates.
Mediated by tools that allow us to sense the 
world in vibration and flux, Locke continues to 
delight many of us. She plays and invents to bring 
about other languages; invented and discovered.
John Newling has an acclaimed international 
reputation creating projects and installing works 
in the UK and many other countries.
He is a pioneer of public art with a social 
purpose. His works explore the natural world 
often in relation to the social and economic 
systems of society. His work is in numerous 





The trees remain strong and still after the storm. 
In our bed in the attic last night the sounds of the 
wind whipping over the chimney tops disturbed 
our sleep. Twigs and branches litter the ground – 
skeletal evidence of a rough old night. The trees, 
however, stand tall, elegant and strong, unbroken 
at their core. It is as if nothing happened and yet 
there is a sense of mystery, a feeling that the 
trees might have a story to tell about the night 
before, and the night before that. If only we could 
access the memoirs of a tree – imagine what 
tales it would tell. 
At the beginning of my artistic career I was 
obsessed with the notions of memory and time. 
I began exploring concepts relevant to past, 
present and future. I used clocks and pendulums 
within installations as markers and moving entities 
that not only gave a sense of liveness to my work, 
but also encouraged audiences to lament on 
past, present and future. Trees are the ultimate 
timekeeper, recorder and signifier. Their tree rings 
tell us about environmental conditions as well as 
details about tree health and age. Trees move 
with us through the seasons. We are one with the 
trees, part of the same story, vibrations in air.
 
The sun comes out, it has been snowing and it is 
cold. I’m here at the Cedar of Lebanon listening: 
there is not a sound. This colossal tree does not 
really change much each time I visit. I first spent 
time here in 2012 when I was invited to bring 
my Sound Fountains to the chapel at Yorkshire 
Sculpture Park as part of my artist’s residency. I 
was developing an immersive installation, which 
drew elements from its spiritual location. 2012 
was the year that I lost my father suddenly and 
without warning. His death put me in a particular 
mindset. I no longer felt invincible. I became very 
aware of my own mortality and acutely aware 
of my love for planet Earth. I was mindful of the 
spiritual nature of the work I was creating; sound 
reverberating through pools of water, light moving 
and reflecting and the presence of an audience 
triggering changes within the installation. I 




the rhythms of their presence, energies and 
movements through time and space. 
I wander towards the Horse Chestnut tree 
near the Barbara Hepworth sculptures in the 
arboretum. This is a youthful tree, fresh, with 
clean and silvery bark. It is strong and beautifully, 
perfectly formed. The winter colours across 
the Park are mainly silver, grey and brown with 
a touch of green here and there. The wind is 
beginning to pick up again up high. Clouds are 
morphing and shifting rapidly across the skyline. 
They are white, light grey, mid grey and dark 
grey. Higher sky is light blue, mid sky is dark blue 
and, on the horizon, black clouds are gathering. 
Constant movement and change give the tree 
a motif like status against the mottled sky 
backdrop. Bright yellow sunshine changes to silver 
as the white clouds pass over. The trees begin to 
move again. 
Whilst in residence at Yorkshire Sculpture Park 
I spent a great deal of time on site walking and 
thinking, enjoying the natural environment and, 
in particular, noticing how the weather effects 
the atmosphere of the place. The movement 
of the trees there gives the Park its rhythm, 
both seasonally and in accordance with weather 
conditions. I experienced in the trees what I 
was seeing when sound moved through water 
or people moved through the installation space 
in the chapel. I had the inspiration back then 
to make The Frequency of Trees. To somehow 
find different ways to measure the movements, 
rhythms and frequencies of the trees in the Park 
and to relate this to my studies into the way 
sound moves. 
Standing under the magnificent Copper Beech 
tree, I feel much more sheltered than I felt under 
the other two trees; it feels safe. The wind is 
moving though the branches at the very top of 
the tree (higher frequencies) whilst branches 
closer to the trunk are not moving so much 
(lower frequencies). Surprisingly, I see weathered 
beechnuts under some of these branches still 
clinging on. At the same time, if I look really 
closely, there are tiny buds just poking through. 
They are tight, red and pointed. Rejoice! mid-
January and already a glimpse of spring. The bleak 
mid-winter is passing, seasons are shifting again. 
Sunlight warms my face, interrupted by the rapid 
moving shadows of the clouds passing by. 
I wander towards the HA HA Bridge looking back 
over the old Bretton Hall estate. The old School 
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of Arts buildings are now a pile of rubble behind 
the protecting fence. I feel a sense of loss. How 
things change; season to season and dust to dust. 
The trees bear witness to it all. 
I’m at the gate now looking towards the beautiful 
Oak tree. I sit down here for a while. The car park 
is beyond. There are families making their way 
through the gate and walking across the Park. 
The Oak tree is the last of the four particular 
trees that I have been studying at Yorkshire 
Sculpture Park. I began by photographing and 
filming the trees in different seasons. I needed 
more information. I collected my own kinds of 
data; sound recordings of the trees moving and 
conversations with people about the trees. I 
gathered and cast in bronze the precious tree 
fruit from each tree, preserving memories of a 
fruitful past. I visited the trees regularly, watching 
them, recording my thoughts and writing about 
them through the seasons. 




Around the time of my artist’s residency at 
Yorkshire Sculpture Park, I came across an article 
by C.J. Baker in the Journal of Experimental 
Botany.1 Mr Baker had found a way of using data 
(the measurements of natural frequencies of 
trees) to explore tree health. This paper reports 
natural frequency measurements on a large 
number of trees using a remote laser-based 
method. A number of measurements were made 
on diseased lime trees and these displayed natural 
frequencies that were very different from those 
for the healthy trees. I became very interested in 
his process and set out to see if I could borrow 
certain elements of his approach in order to relate 
tree movements to sound waves.
After speaking with my engineering colleagues 
at The University of Derby, we decided that a 
good starting point in terms of my intentions to 
work out the frequency of trees might be to take 
a highly detailed laser scan of each tree and, in 
accordance with Mr. Baker’s approach, use this 
to try and work out the frequency of the four 
Yorkshire Sculpture Park trees. 
In Spring 2014, I worked with a laser scanner 
technician to scan the four YSP trees. I was then 
able to overlay high definition film footage on to 
the intensely detailed laser scans and record the 
movement of specific leaves and branches in tiny 
detail. The frequency of sound is measured by 
counting the number of occurrences of an event 
per unit of time. By measuring the number of 
times a branch or leaf on a tree moved a certain 
distance within a set time frame, I was able to 
equate tree movements with Hertz readings, 
the unit used to measure sound frequency. 
It seems complicated but really it was about 
counting movements and using the findings 
in a simple equation. I tried other approaches. 
I experimented with software that delivers a 
frequency reading when you use a detailed CAD 
drawing of the tree with the wind speed at 
the location. I recently worked with the artist 
Wolfgang Buttress2 and physicist Martin Bencsik3 
on a project in Nottinghamshire. They were using 
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the vibrations of a dying apple tree to create an 
ever evolving soundscape which would express 
the passing of the tree in real time. Martin 
has developed various bioacoustic techniques 
and using his accelerometers (ultra-sensitive 
vibrational sensors) we monitored the resonances 
of an apple tree by sweeping the frequency of 
a pure monotonal sound applied to the tree by 
means of a linear loud speaker. The experiment 
was undertaken twice, with and without the 
application of different tuning forks against the 
trunk and branches. The vibrations picked up by 
the sensors revealed the effect of applying the 
forks. This was a fascinating process and may 
be something that we revisit in the future. At 
YSP the process of counting and working things 
out ‘manually’ seemed fitting for this particular 
version of the work. 
Every profession has interesting tools and 
techniques and ways of drawing up the various 
aspects of collected data. I enjoy seeking out 
these specific languages, theories and processes 
whilst gathering information and stories to weave 
into artworks. More than ever in life, in general 
we quantify, measure and collect. We seek 
proof and numbers and data offer proof to our 
findings. Data helps us create meanings or make 
decisions, data informs our day and validates 
our existence. It is interesting to consider how 
quickly and extensively our relationship to data 
has changed in our new digital age. I ask my 
seven year old what data is and he is able to tell 
me that it is information, numbers, downloads. 
At his age I was interested in the way that 
information was recorded but I did not know 
the information as data. I loved our old garage 
which was filled with tools, instruments and 
useful gadgets. Dad brought home telex tape 
from work (he was a cop) for me to make things 
with. I found this tape fascinating. Yellow paper 
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with holes in it containing a secret language—a 
code telling stories of crime. I remember writing 
with my invisible ink pen and recording coded 
voice messages on my cassette tape player. I 
had a chemistry set and set up apparatus in 
my ‘lab’ in the garden shed, taking notes of my 
experiments—charts, lists and numbers written 
in pencil on carbon paper (so that I had three 
copies). These are my earliest memories of data 
collecting and even in my 1970s childhood I was 
driven to use it, experiment with it and make my 
own sense of it. 
Living in a small village in rural Somerset meant 
that I grew up attuned to natural ecologies. I still 
feel a strong connection to my homeland roots 
and the spiritual writings and philosophies in 
connection with nature that I was part of there. 
In the late 80s I came across a meditation by the 
Taoist Deng Ming Dae:
Tree, 
Did you measure to attain your height? 
Did you use geometry to radiate your limbs? 
Did you lament storm-torn branches? 
Did you inventory your leaves for the sun? 
You did none of these things but humans in our 
cleverness
Cannot match your perfection.4
Deng asks “when will we give up the artificiality of 
our tiresome lives and cleave to what is natural?” 
He says “all achievements of humankind are only 
monuments to overwhelming pride and there has 
not been a single human-made item that has been 
a necessary improvement to the earth.  We do 
not need all this sophistication in order to live, it 
blinds us from truth. We lament that we are lost 
and alienated when the  answers are right here. If 
you just go to the nearest tree and contemplate 
you will easily see the secret to natural living.”
Deng’s ideas of artificiality and sophistication 
opposing that of a natural existence remain with 
me. 
My broader research questions the notion that 
living in a mechanical and technical world we 
lose contact with our identity as humans and 
that somehow machines alienate us from a sense 
of how and what we are. Through my artistic 
practice I am aiming to demonstrate the way in 
which data, machines and new technologies can 
actually allow us to amplify our self-awareness 
and enable us to become more connected to our 
physicality and sensations, as well as the natural 
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environments that we live in.
In his introduction, John Newling talks about 
sentience. Sentience can be described as the 
ability to perceive one’s environment, and 
experience sensations such as pain and suffering, 
or pleasure and comfort. A plant or an animal 
that is sentient will be able to receive internal 
sensation and information from its environment, 
and then interpret this as an emotion. 
I talk about the four trees at Yorkshire Sculpture 
Park ‘becoming like friends’ and consider the idea 
of sentience each time I visit. I wonder about 
the trees’ ability to sense my presence and other 
trees and animals around them. Trees naturally 
live in social bands and families and it has been 
proven that they have sophisticated ways of 
sensing, collecting and sending out information. 
Trees communicate by sending gasses out which 
act as stress signals and electrical signals to warn 
other trees of insects and attack. Peter Wohlleben 
discusses the interdependence of trees in his 
book The Hidden Life of Trees’.5 He describes 
trees as ‘social beings’. Peter suggests that trees 
can remember a drought and adjust their water 
management in response and that trees actually 
count the warm days in spring. I think, again, 
about John’s introduction and his unsolvable 
question of whether a number is a knowledge 
invented or discovered. Peter’s research seems 
to suggest that a number is actually a discovery 
and that counting has always been part of natural 
ecological systems. 
Tree roots are said to have a similar kind of ‘wet 
chemistry’ as the human brain.
Electrical signals are sent through a tree’s root 
system. A tree can ‘hear’ water flowing and sends 
roots to it. If roots find toxic substances, large 
stones or saturated soil, the situation is analysed 
and the root transmits the necessary adjustments 
to the growing tip which steers around the 
problem areas. But how do we know all this? How 
is data collected? What tools and instruments 
are used? I arrange a meeting with arboricultural 
consultant Sharon Durdant-Hollamby who has 
recently become the first woman vice president 
of the institute of chartered foresters. Sharon 
works with organisations like the National Trust, 
RSPB and local authorities around London, 
advising on trees and social regeneration. I had 
a meeting with the RSPB earlier in the year and 
heard about her scanning the roots of the major 
oak in Sherwood Forest around the same time 
that I was scanning the canopy of the same tree. 
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I talked to Sharon about my The Frequency Of 
Trees project and she kindly agreed to meet me at 
YSP to talk about the trees and to scan the roots 
of the YSP Oak. 
Tree radar is a specialist ground penetrating radar 
that can map tree roots without disturbing the 
soil. The scanning cart has a 400Mhz antennae 
which scans down 3 metres and picks up roots 
20mm in diameter and over. Roots are identified 
when water is detected in a live root. The 
scanning software produces a top down view of 
all the roots and a morphology map. This is three-
dimensional and can be rotated in the software. 
Sharon and I discuss the intelligence of a tree’s 
root system while she sets up her ‘root radar’ 
cart. She tells me how trees support each 
other through their complex root networks 
and mycorrhiza (a term given to fungal root 
connection systems). If a tree is under attack, 
say a caterpillar is munching on a leaf, a defence 
chemical is triggered and released by the tree, 
resulting in that tree becoming less palatable for 
the caterpillar. The chemical signal travels down 
into the roots and through the mycorrhiza which 
connects to another tree triggering the same 
deterrent for the potential attacker. Trees support 
each other in this specialised way, they are all 
connected, and signals are continually moving 
back and forth. Trees look after each other in 
times of stress. In forests and woodland there 
are mother trees that care for the younger trees 
whilst they are growing, and the stronger tree 
species support the weaker species. In urban 
areas, many trees are impoverished because they 
don’t have such good mycorrhiza networks and 
they are often very isolated. Living in families 
is really important for trees because of strong 
support networks. Trees in isolation suffer. 
The Oak trees in this part of the Park are all 
slightly stressed, and Sharon thinks it is because 
the ground is compacted from grazing and people 
walking underneath the trees. The top layer of the 
ground is packed down, which she thinks we will 
see from the tree radar results and this prevents 
the fine roots growing in the compacted layer. 
The ground needs to be mulched around the edge 
of the oak. As the chips break down it will allow 
earth worms to come up, it is a very easy way of 
relieving compaction like this. 
Sharon can see cracks and crevices in the Oak 
where she thinks bats are living (indicated by the 




bats). The centre of the tree is hollow, which is 
quite normal for a tree of this age. We are going 
to track how far the tree roots extend outwards. 
Sharon begins by scanning 3 metres from the 
trunk and goes out to a 22-metre radius of the 
tree. The process takes a really long time as the 
radar goes down into the ground and sends a 
reading every 2 cm. During the process, Sharon 
tells me about another technique that is used 
to gather tree information. The PICUS sonic 
tomograph is a system that measures the speed 
of sound travelling across timber. A belt with 
twelve sonar sensors is strapped around the 
tree and the arborist taps each of the sensors 
which sends a pulse to remaining eleven sensors. 
Because the speed of sound waves is constant in 
solid wood, a measurement can be taken from one 
point to another on the trunk of a tree. If there 
is decay between the test points then the speed 
of the sound waves is measured as slower data. 
The PICUS software calculates all data recorded 
in a complete test and creates an image called a 
tomograph which looks like a slice from the tree 
trunk. 
The root scanning data we are gathering is 
very useful information for organisations like 
the ancient tree forum who are trying to build a 
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database with details of how far our veteran and 
ancient trees systems root outwards. Because 
trees are under pressure from developers and 
climate changes, arboriculturalists need to offer 
informed guidance, they carefully observe trees 
over time, they collect data, discuss findings and 
draw up their analysis. This is some of the very 
important work that Sharon has been doing. 
By the time the job is done and after several 
hours there are eighty-eight scan lines for the 
YSP oak tree. Sharon takes the data away and 
soon after sends me her analysis and the scan 
imagery.
Scan 1 (page 19) is a top down view with each 
root, shown as a triangle. Note that there are 
very few roots in the outer circle 22 metres from 
the tree. The blue triangles represent the roots 
which are deeper than 40 cm, the green triangles 
represent roots between that are 20-40 cm deep 
and the red triangles represent roots which are no 
deeper than 20 cm.
Scan 2 (also on page 19) gives a better visual 
indication of depth. As in Scan 1, the blue lines 
represent the roots which are deeper than 40 cm, 
the green lines represent roots that are between 
20-40 cm deep and the red lines represent roots 
which are no deeper than 20 cm.
1 Baker, C. (1997) 'Measurements of the natural frequencies of trees'. Journal of 
Experimental Botany, 48(5), pp.1125-1132.
2 Artist Wolfgang Buttress draws inspiration from our evolving relationship with the 
‘natural’ world. He explores and interprets scientific discoveries, collaborating with 
architects, landscape architects, scientists and musicians to create site specific 
multi-sensory installations. 
3 Martin Bencsik is an academic in Physics, working in the UK. Originally trained 
as an MRI scientist, he now focuses on the exploration of vibrational pulses 
transmitted by honeybees.
4 Deng Ming-Dao is a Chinese American author, artist, philosopher and teacher. 
His best-known book is 365 Tao: Daily Meditations, which has been translated into 
several languages.
5 Wohlleben, P. (2017) The Hidden Life Of Trees. London: William Collins.
Sharon Durdant-Hollamby (formerly Hosegood) is 
a Chartered Arboriculturist, Vice President of the 
Institute of Chartered Foresters and Director of 
Sharon Hosegood Associates (an arboricultural 
consultancy practice).  Sharon has used 
TreeRadar for over ten years and has a special 






I’m here before opening hours on the most 
beautiful day. I immediately notice the difference 
in sound here in spring. Birds are very active at 
this time in the morning, moving between the 
trees. It is a very different experience to my 
winter visit. 
The grass is a new shade of green. There is very 
little debris on the ground. Instead of old tree fruit 
and leaves, I see fresh new buds have fallen. The 
sunshine blazes, drying up dew on the grass. The 
sky is blue with sketchy white airplane trails.
In connection to my Sound Fountains and my 
attempts to visualise sound I began thinking about 
tuning forks. They are fascinating instruments 
which allow us to see sound. The soft, pure tones 
which you can hear as you hold them close to 
your ears are beautiful. 
I made a number of visits to Ragg tuning fork 
manufacturers in Sheffield. I met Richard who 
has been a tuning fork technician for nearly 50 
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years. Richard showed me how tuning forks are 
made. We looked at the devices and instruments 
that he used to create their particular pitch; filing 
the tips of the forks to make them higher and the 
bottoms of the forks to make them lower.
“You can have any frequency you like”, Richard 
said after showing me the type of forks they used 
in the Lancaster Bombers in the Second World 
War. He spoke about radar and a driver unit in the 
bombing computer which used a 25Hz tuning fork 
to trigger the release. Later, I thought this was 
very interesting in connection to the information 
that I found regarding our body organs vibrating 
at certain set frequencies. 
Reading and gathering information about 
frequencies and Hertz readings, I discovered 
many different and conflicting theories relating 
the human body to frequencies made by 
scientists, physicists and natural therapists. 
Some scientists say that the heart beats at 
around 2 Hz, your skin radiates thermal radiation 
at around 1000Hz, and neuroscientists have said 
that the cells in the brain vibrate at a range of 
3Hz to 20+ according to different brain states. 
There are new age philosophies and natural health 
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specialists that suggest that the cells in the body 
and different organs vibrate at set frequencies 
when they are healthy. One source that I found1 
suggested that death begins to take hold of the 
body when the cells drop down to a frequency of 
25Hz, interestingly enough, the same frequency 
that triggered bombs in the war. 
Today, I work with Dave Froggit, an engineering 
undergraduate. He is going to show me how the 
engineering department’s Top Con Laser scanner 
works so that we can scan the four YSP trees. 
Walking towards the Horse Chestnut tree, I 
discover it has produced beautiful flowers and 
there are leaves unfurling from very intricate 
buds. It is stunning, brimming with new energy. 
I am remembering what Dave said about us 
needing to scan the tree before the leaves come 
in Spring. I hope that we are not too late. 
It is time to meet Dave at the Oak tree near the 
car park. He is there waiting for me with his 
special trolley, wheeling the technical gear closer 
to the tree to begin setting up. The scanning 
device is very interesting, and we watch as it 
slowly tracks the oak tree. The laser moves up 
and down, sending out light and gathering data 
back. We move around four sides and then take 
an abstract reading up through the bows of the 
tree. 
The Cedar of Lebanon is very still today; there is 
only a hint of a gentle breeze. I can see insects 
in the branches; a fly caught struggling in a 
spider’s web. Looking closely, I see more and more 
tiny insects; the tree is alive. According to the 
Woodland Trust2 cedar wood is used as an insect 
repellent in its native Lebanon. These insects are 
clearly not repelled. It is too difficult to set the 
laser scanner up on four sides of the Cedar, so we 
settle for three readings for this tree.
Back down at the Horse Chestnut, it is easier to 
take all four scans. The leaves have not come 
out fully and Dave doesn’t think that the flowers 
are likely to interfere with the scanning process. 
Standing by my last tree now. Looking out across 
the park I can see a squirrel bouncing across the 
grass and geese basking in the sunshine. Birdsong 
is loud and all around. The Beech tree is still quite 
bare and good for scanning. Only if you look very 
closely, you see hundreds of golden buds pointing 
upwards towards the sky. When I came in winter, 
I did see the tiny beginnings of the buds but now 
they are large and shiny, straight and soon to 
open. On one side of the tree they are smaller 
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than the other side in connection to the rhythms 
of the day and where the sunlight falls on each 
bow. I enjoy seeking out these idiosyncrasies, 
considering each tree as an individual, growing up 
differently in accordance with its environment.
The Beech is now surrounded by green grass. 
There is no mud and the tree fruit debris has long 
since disappeared into the earth. 
1 Borjigin, J. et al. (2013) ‘Surge of neurophysiological coherence and connectivity 
in the dying brain’. Proceedings of the National Academy of Sciences, 110(35), 
pp.14432-14437.
2 Woodland Trust (2020) Cedar. Available at: https://www.woodlandtrust.org.uk/











The smell of mid-summer is unmistakable to me, 
comforting, hopeful and nourishing. I sit beneath 
the Oak in the shade. I reach up and tug on a 
branch; the bows are very low. The shape of the 
leaves makes these branches distinctive. They 
squiggle off in all directions. 
I am thinking about the tree scans we created the 
last time I was here. They are beautifully complex, 
like a futurist etching. Since then I have been 
able to overlay high definition film footage on to 
the intensely detailed laser scans and record the 
movement of specific leaves and branches in tiny 
detail. The Oak tree scan is particularly grand. 
There are crowds of people trekking across to the 
lake. Others, like me, are taking time out from the 
heat under the shade of the trees. In the UK, until 
it gets hot like it is today, we do not realise how 
important trees are for giving plants and animals 
shade. There are tufts of sheep wool on the Oak’s 




As I sit, I notice romance in the air. A pair are 
kissing, a couple curl in each other’s arms whilst 
dozing on the bench. There are picnickers, people 
in shorts, bare arms and legs. The summer gets us 
closer to nature. We shed our garments and our 
guard.
 
When Claire the gardener comes to meet me 
under the Oak, we talk about what I am doing, 
how I’m interested in sound and why I have spent 
time considering rhythms in connection to the 
trees. I talk about how the frequency of sound 
is measured and how I was able to equate tree 
movements with Hertz readings, by measuring 
the number of times a branch on a tree moved 
within a set time frame. 
The conversation moves back to the Oak tree and 
as we talk about the insects we can see and the 
many thousands that we don’t, Claire says “the 
Oak tree is a friend to everyone”. 
We both have noticed that there have been more 
Oak apples this year, we pick up a few. These are 
interesting formations, which grow on Oak trees 
in response to the developing larvae of a gall 
wasp. There are many different species of gall 
wasp, the larval stage induces the tree to produce 
‘galls’ which grow around the developing larvae. 
We search on the underside of the Oak leaves and 
find several different types of ‘silk button’ which 
is one of the gall wasp species. On the stroll over 
to the Cedar of Lebanon we talk about one of the 
Bretton Hall students releasing a pet rabbit into 
the wild and the resulting generations of black 
rabbits that you sometimes catch sight of around 
the Park. “We also found a snapping Turtle that 
someone had released into the lake, it was huge 
and had eaten all the fish.” 
And what of other creatures? “There are squirrels, 
butterflies, dragonflies, bats, moles and newts. 
One of my jobs is to count the newts,” says Claire. 
“There were not many this summer. We used to 
have large numbers but I’m not sure what has 
happened this year. They come into the pond in 
May and are normally gone by August. Impressive 
things newts.” I find newts interesting too—they 
were one of the creatures I talked about when 
I took my tuning forks into school. Newts don’t 
have ears and can only hear very low frequencies 
by sensing vibrations. The school children thought 
it was funny that newts and moles underground 
were able to hear my 16Hz tuning fork whilst 
they could only see the movements of the fork 
(humans can only hear sounds above 20Hz). 
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Claire and I stand under the colossal Cedar tree. 
These trees are prone to dropping limbs and 
when they do there is an enormous cracking 
and booming sound as they crash to the floor. It 
is only when the limb is on the ground that one 
realises how huge each branch actually is. Years 
and years of visitors standing and compressing 
the ground under this tree causes problems. The 
ground has to be ‘air knifed’ which is a process 
where air is blasted into the ground at high 
pressure in order to break up the compressed soil. 
As we walk down through the Park, Claire talks 
about ‘Lime Avenue’. Limes are her favourite 
trees, she says “you can really sense certain 
energies around these trees. The flowers are 
really pretty, and the bees love them. All you can 
hear as you walk down the avenue in the summer 
are the bees.” 
The gardeners work very hard at Yorkshire 
Sculpture Park. There is always pressure and 
always so much to be done. They have to mow 
fast and sometimes the mowers catch the trees. 
The trees scar and sometimes infections can 
become deadly. We stare at the Horse Chestnut 
tree’s scar and hope it isn’t infected.
I ask Claire what she likes about working at 
YSP? “I like the closeness to nature. I get to 
witness the changing seasons and there is always 
something new to find – a new kind of butterfly 
or a mushroom that I’ve not seen before. I look 
forward, predicting what is coming next by paying 
close attention to the environment around me. 
It’s all circular and ever changing. I enjoy making 
tea from the lime tree flowers and in spring when 
the lime leaves are new, I make salads with them. 
I like the smells around the Park, particularly the 
smell of lime trees and the jasmine by the door 
in the Camellia House, honeysuckle too—and in 
the woodland, of course, the bluebells. To me the 
smells give me a sign that things are changing. 
The stinkhorn scent is an indicator that something 
new is happening. The smells or the feeling in the 
air indicates that the season must be changing, 
and things are moving on. That is the good thing 
about working outside. You are connected directly 
to the seasons and the environment. I think 
that it’s a problem that so many people are not 
connected and do not understand or care to think 
about nature in the same way. It is important to 
realise that things are moving on and also, for me, 
there is a sense of stability in knowing that at a 
certain time of year the elderflowers are going to 
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come out or the acorns fall. It is a good feeling 
and very comforting to know that no matter 
what goes on these things are always going to 
happen, even if it is slightly different each year. It 
is reassuring. That is why some people, when they 
are feeling a bit weird about life, do come back to 
nature perhaps—you can rely on nature.” 
We approach the last tree, the Copper Beech. 
“Some years I can’t believe how bright the shade 
of red is. It reflects the light as you move around 
it. It can be so many different colours all at once.” 
“What are you looking at?” asks a passerby.
“We are admiring this tree.” I say.
“Love them—I’m a tree hugger,” he confesses. 
I tell Claire about my next project, which involves 
interviewing people and collecting stories about 
significant trees. In response she says, “Terry has 
been working here at Yorkshire Sculpture Park the 
longest. He remembers when certain trees were 
planted. Dave was here since the 1970s but he 
died a couple of years back.
“There is another chap who runs around the 
Park every day. He gave me all the names of the 
Camellias, because he planted them years ago. He 
could tell you some stories, I’m sure. He said he 
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has all the invoices from the trees that he bought 
during his time at Bretton.”
Claire doesn’t know his name. We call him ‘running 
man’ and I ask her to pass on his name and 
number the next time she sees him in the Park. 
Claire Midwood has been working at YSP for five 
years as one of the gardening team—she met up 
with Caroline to have a series of conversations 




I meet ‘running man’ one windy day in autumn in 
the Formal Gardens. I’m interested in stories and 
personal connections with Yorkshire Sculpture 
Park. Running man tells me he worked at Bretton 
for 38 years, the first six as a gardener, before 
later becoming a science technician. 
He said, “Running was one of the most important 
things for me at that time. The reason why I 
lived in Middlestown is that it was the right 
distance—5 miles by road and 3 miles away by 
tracks through the woods. I used to run to work 
in the morning and back home at night. I just 
loved running. At that time, it was really quiet, 
you never saw a soul because the estate wasn’t 
open to the public and there were so many more 
flowers here then.”
 
We look up at the Cedar of Lebanon. Most of 
the cones are right at the top of the tree, which 
is probably about 35 metres high into the sky. 
There is a crisscross of clear horizontal layers 
of branches and the blue sky beyond that. I 
explain how I’ve been trying to work out its life 
cycle, looking out for the appearance of catkins 
and the cones disintegrating to shed their seed. 
We decide that, like everything, it all happens in 
accordance with very particular conditions. I ask 
if he knows how old the tree is. He tells me that 
Robert Marnock, who went on to be a famous 
gardener, designed the area of the Park where 
the Cedar of Lebanon is and it is likely that he 
planted it sometime around 1830. This makes 
the tree around about 188 years old. He goes on 
to tell me about counting the 170 tree rings of a 
similar cedar that was cut down five years ago 
and a special time capsule that he concreted 
inside a cedar tree when it was common practice 
to use concrete to support a damaged trunk. 
The branches of the Cedar of Lebanon sit like flat 
sheets and we listen to the wind moving through. 
The sound is particular. We talk about snow. There 
was much more snow and lower temperatures 
in the 1970s and running man can remember 
people ice skating on the frozen lake. Snow was 
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a problem for the Cedar tree. It collected on the 
flat branches and the weight of it caused boughs 
to break.
I tell running man that this year was the first time 
I’d managed to visit when the Horse Chestnut 
flowers were out, and we agree on their beauty. I 
show him the damaged tree limb that Claire and 
I were concerned about. He says that the tree 
was healing itself and after a few more years 
the wound will callus over completely. We look 
up into the bows, to see conkers in the mid and 
upper branches. I recall throwing sticks up into 
trees, as a child in the hope of finding a ‘sixer’. As 
an adult this seems brutal so, instead, I carefully 
reach to a lower branch. Somewhere from behind 
comes a soft thud. We find the fallen fruit and 
I talk about my intentions to cast the conkers 
in bronze. He likes that idea. The wind picks up 
and the bows sway. The tree sounds different in 
fruit. The weighty branches move in a particular 
way, gravity working harder to pull the fruit 
downwards. I try to record the sound of a conker 
falling. It is a waiting game. 
Walking past the Camelia House, running man 
tells me that after being a gardener he moved 
into the science department at Bretton Hall 
College, becoming a technician mainly linked with 
the botany department. He had a greenhouse by 
Kennel Block and developed the gardens up there. 
“When I planted a tree, I used to draw a little map 
and write the name of the tree and the date I 
planted it.” 
We stroll down towards the Beech tree, chatting 
along the way. The Park is much quieter today 
on account of the cold. The Beech is still full 
of leaves. It has kept its coppery colour but is 
lightening up from the bottom and the side that 
faces the sun is yellower. The sound of this tree 
is lovely in the wind. There are beech leaves 
cascading, rolling down the slope of the hill with 
each gust. I record the sound. There are empty 
beechnut shells on the branches, but most are 
now on the ground, dirty and well-trodden into 
the mud. 
We move on past Bretton Hall. It was built in 
1720 by Sir William Wentworth and passed on to 
the Beaumont family. Diana Beaumont and later 
her son extended the original property. Diana, 
running man tells me, was a real character. She 
was the child of Thomas Wentworth and was the 
last Wentworth Baronet here at Bretton Hall. She 
built some magnificent gardens, not only on the 
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terrace but behind the Bothy and to the left of 
the hill near it. Diana liked experimenting to see 
if she could grow exotic plants from all over the 
world. 
We walk past the piles of rubble on the old 
college site, I talk about my connections with 
the old school of arts and how I find it sad to 
see. Running man understands this, but he says 
“I don’t see it as a problem, though, it is just 
change. That’s how things go, that is how the 
world works. Time continually changes everything. 
If you were here in the time of Diana or her son 
there was so much change. Her son, Thomas 
Wentworth Beaumont took down the old stable 
buildings. The farm, which was down near the 
house, was moved up into the village so that 
he could build his brand-new stable block. He 
landscaped the fields in order to change his view. 
So, it’s just a similar sort of thing isn’t it.” 
Approaching the Oak tree, I am aware of it 
glowing, it has golden leaves. I ask running man 
if he thinks this tree might be one of the oldest 
on site. He says that Oaks are slow growing and 
because of its size it probably is. He tells me they 
used to use a device called a clinometer. They’d 
measure the distance from the trunk, work out 
the angles up to the top of the tree in order to 
get the tree height. 
We wander back then to his car and running man 
shows me an old slide of a huge slow worm he 
found on site, the 1970s invoices from the tree 
purchasing, his maps, notes, drawings of the trees 
that he planted and the 1999 tree survey. 
I love all this—the way he has taken care to 
record everything. His data and his stories. It is 
really important to pass them on. I thank him and 
walk back through the trees. 
‘Running man’ is Brian Pickersgill  who worked 
on the Bretton Hall Estate for thirty-eight years. 
He met up with Caroline to have a series of 
conversations about the trees and the Park in 
the autumn of 2018. He continues to run around 






I was able to gather three frequency readings for 
each of the four YSP trees and Richard created 
twelve custom tuning forks in accordance 
with each reading. These were elegant and 
fascinating objects. I took the set into our local 
junior school to talk to my children’s classmates 
about sound and hearing. The children loved 
passing the forks between them and listening 
closely to the different tones. They were really 
engaged with the idea of ‘seeing sound’ and 
talking about their eardrums and tiny vibrations. 
One of the children thought that the 500Hz 
tuning fork sounded like “heaven”. I took 
each tuning fork into the sound booth at the 
recording studio and, using the individual tuning 
fork recordings, I made The Frequency of Trees 
compositions. 
My original sketches for The Frequency of 
Trees sculpture looked like a series of strange 
antennae or eccentric instruments designed to 
make contact with another world or species. In 
the beginning, I intended to site one tuning fork 
inside a housing unit next to each tree. There were 
issues here; space at Yorkshire Sculpture Park is 
carefully considered and with new works being 
sited across the Park, it became clear that we had 
to find one site for all of the forks.As I processed 
the data, I realised I needed three tuning forks 
to cover the range of different readings that I 
was gathering for each tree. The first version of 
The Frequency of Trees was constructed using 
aluminium alloy tuning forks. The completed set 
looked fascinating and the lower frequency forks 
moved beautifully, revealing the sight of sound 
perfectly. Once out in Park; however, the constant 
use and weathering of the work took its toll and 
after the winter months it was clear to see that 
the aluminium alloy was not standing up to the 
changes in temperature, water and heavy use. 
The alloy forks were not hardy enough. 
Discussions with Richard, the tuning fork 
technician, continued and we replaced all the alloy 
forks with carbon steel forks, which had to be 
bolted onto a special insert before being hardened 
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and electroplated. The sculpture came out and 
the new forks were welded into place before 
reinstalling the work the following summer. 
Three years have now passed, and the forks 
have worn well. The sculpture is in constant use. 
I have spent many years studying the way that 
audiences respond to interactive artworks and so 
it is pleasing for me see adults and children of all 
ages compelled to engage with the work. Children 
bash the forks and the poles with the oak beaters, 
which are chained in place. We go through several 
sets of beaters each year. I often stand, watch 
and listen undetected. Parents are not aware that 
I can hear them explaining how sound works to 
their children, talking about the ear drum, the air 
waves, the constant vibrations. I find it satisfying 
to play such a part in instigating these kinds of 
discussions. 
As I am in the process of finishing this book, The 
Frequency of Trees has come out of the ground 
again—there is a new work destined for the site 
and we are currently seeking a new home for the 
sculpture. While it is in storage the forks have 
been replaced one last time—a final set of larger, 
more robust, tuning forks have been welded up by 










As climate change progresses and its effects 
become more and more evident, we all have to 
think about how we live, our actions and how 
we can look after our planet more carefully. We 
need to slow down global warming and trees are 
a large part of that process. 
The Frequency of Trees research and extended 
tree studies have made me very much more 
aware of how trees play an incredible role in 
our lives generally, as well as combating climate 
change. Trees take carbon dioxide from the air. 
When we cut down trees, carbon is released 
back into the atmosphere elevating levels of 
global warming gasses. We know that reducing 
our emissions, protecting forests, planting trees 
and eliminating pollution are all good practices 
in terms of maintaining our planet. We must 
keep finding ways to change our bad habits. 
We need to be continually conscious that the 
things that we do and the choices we make 
have repercussions. Just as sound reverberates 
and moves through everything, so too do our 
actions.
As an extension of previous research and the 
development of The Frequency of Trees project, 
I continue to find different ways of recording 
tree data and I am presently developing these 
techniques in connection with significant trees 
nationally and internationally. 
I have a plan to produce a series of bronze bells 
tuned to the frequency of trees. This phase of 
research will lead to further consideration of 
the idea of significance and the value of these 
particular trees. Whilst I have been collecting tree 
data, I have also been enjoying conversations 
with locals and experts in regard to each tree. I’m 
interested in the personal significance of trees as 
well as environmental and cultural significances. 
I began by working with the Major Oak in 
Sherwood Forest, Newton’s Apple Tree in 
Woolsthorpe, the Parliament Tree also in 
Sherwood Forest and the Bunya Pine in Brisbane, 
Australia.
Trees, the Future, and Ringing Out Warnings
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The first bell has recently been cast and tuned to 
the frequency of the original Bramley Apple tree 
in Southwell.
In the future, I will be looking for opportunities to 
let the trees speak for themselves by using the 
bells to ring out warnings, signify change and call 
people together. 
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Below: Caroline and other participants at Owen 
Griffiths’ curated feast and performance for 
the Common Ground exhibition launch at YSP, 
summer 2018.
Biography
Caroline Locke is one of the UK’s most 
innovative interdisciplinary artists and is 
internationally renowned for her sound 
sculptures and work combining new and old 
technologies. Locke was born in Somerset, 
where she studied at Somerset College of Art 
and Technology. She was awarded a First Class 
Honours degree at Nottingham Trent University 
and later studied for an MA in Contemporary Art 
by registered thesis. 
In 1992 at Dean Clough in Halifax – in 
connection with the Henry Moore Foundation – 
Locke hung a 40 foot pendulum over the loading 
bays of the mill face. Only functional when 
moved manually by people, this work introduced 
ongoing areas of investigation in Locke’s work: 
notions of direct interaction, the transference 
of energy from one body to another, and 
the relationship between moving human and 
mechanical bodies. 
Locke continued to work with mechanical 
elements and also grew increasingly interested 
in water, rhythm and flow systems. Domestic 
appliances became a source of fascination and 
she began making them run backwards, the idea 
of reversal becoming an important theme heading 
towards the turn of the new millennium – as 
though trying to turn back time. 
As part of the Intermediate exhibition at Site 
Gallery in 2000, Locke exhibited Maelstrom, a 
work that used the coriolis effect to conduct 
water through spiralling pools, and Dog Tail Tale, 
comprising industrial spin dryers revolving in 
opposing cycles.
A further piece, Bad Noise, was the artist’s 
homage to the fast disappearing vinyl record. 
She worked with musicians to produce a series 
of soundtracks that were only complete when 
two records were played at the same time – one 
in reverse. This work attracted much attention, 
touring to Berlin and Brisbane, and lead to Locke 
spending time at Abbey Road Studios in London 
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where the soundtracks were mastered and cut 
onto vinyl records. 
Maelstrom was developed further at Nottingham 
Castle to become a piece of site-specific 
public sculpture in the grounds, with five pools 
sending water cascading in opposite directions 
along the side of the Eastern Terrace steps. In 
2002 Maelstrom became part of the Vandskel-
Watershed exhibition at the Kunst Centret 
Silkeborg Bad, Denmark. 
The City Gallery, Leicester commissioned Breath, 
later in 2002, which harnessed the circulatory 
force of water and the sound vibrations of 
the human heart to immerse the viewer in the 
experience of natural polarities: expansion and 
contraction; stability and instability; order and 
chaos. Breath was also exhibited at the Mile End 
Arts Pavilion, London, and in 2003 was part of 
The Crossover Water Project in partnership with 
the 3rd World Water Forum in Japan. Alongside 
the work, Locke presented an associated seminar 
at Whitechapel Art Gallery, London and led 
seminars and events in Kyoto and Toyota. 
The following year, Locke received an award for 
excellence in research for Hydrophonics, a live 
performance where musicians’ instruments were 
connected to water tanks so that the sound 
waves were visible on the water’s surface. The 
audience was able to watch and listen to sonic 
compositions based on the sight of the sound. 
Later, Locke spent time working in Australia, 
where she completed a term as visiting academic, 
working within the Centre for Electronic 
Media Art at Monash University, Melbourne. 
The residency culminated with a live webcast 
performance where the artist sent live video 
and audio streams to connect two simultaneous 
performances in the UK and in Melbourne. She 
was also international artist in residence at Raw 
Space, Brisbane. A film made during the residency 
was shown as part of Uncovered at ARC Biennial, 
Brisbane 2005. 
In 2007 Locke worked in Melbourne with Casey 
Rice to develop software and hardware, which 
was later updated for the interactive Sound 
Fountains. In September of the same year, she 
installed permanent sculptures The Maastricht 
Sound Fountains within the New International 
school of Governance at the University of 
Maastricht, Holland. For this site-specific work, 
the artist recorded student voices and sounds 
from the environment around the building. These 
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sounds were processed and combined within 
synthesised tracks, then amplified through the 
surface of the water to create waveforms and 
fountains. 
In 2010 an updated Sound Fountain travelled 
to Neerpelt in Belgium and was exhibited for a 
season as part of Klankenbos (Sound Forest), a 
permanent collection of sound sculptures in the 
open air. Sound Fountains were revisited and the 
software updated for an exhibition at Nottingham 
Contemporary in 2011 and as part of an artist 
residency at Yorkshire Sculpture Park in 2012. 
Singing Pools were later commissioned for the 
Klankenbos permanent collection in Belgium in 
2013.
Heart sensing Sound Fountain uses live heartbeat 
data to visualise the rhythm of the human body. 
Hastings Sound Fountain uses live environmental 
data (from the sea) to make wave formations and 
fountains within a gallery setting. Both of these 
works were created as part of a residency at the 
Horizon Digital Economy Institute, University of 
Nottingham. These works were exhibited with 
Horizon’s Performing Data Research Group at 
FACT in Liverpool in 2015.
Rock Music uses sound and brain data recorded 
from a sculptural making process. It is a 
composition cut on to vinyl disc and played on a 
record player at a speed controlled by brain data 
recorded during the making process. The work 
was exhibited as part of a collaborative show with 
Debra Swann in 2016 the Collectiv National in 
Antwerp, Belgium.
The sound sculpture The Frequency of Trees 
became part of the Yorkshire Sculpture Park 
open air collection in 2015 and Locke is currently 
working on a number of projects using data to 
inform a series of works with links to climate 
change. 
Locke is now based in Nottingham at Primary 
Studios. She is Senior Lecturer in Fine Art and 
a Principal Researcher within the Digital and 
Material Arts Research Centre at the University 
of Derby. She has working links with the 
Horizon Digital Economy Research Laboratory at 
Nottingham University and is currently connecting 
projects with research from The Scott Polar 
Institute at Cambridge University.
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